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1
Discussion
In Sapporo it was agreed to work on the information used for Public Safety Discovery and leave the transport aspects for further study.

This contribution discusses two possible transport options, shortly referred to as PC5-D and PC5-C.

1.1
“PC5-D” transport option
PC5-D refers to the Rel-12 protocol stack agreed for non-Public Safety in-coverage discovery. It is depicted in Figure 1. (In a companion Rel-12 CR for this meeting (S2-144281) we propose to rename it to “PC5-D”, thus leaving the “PC5-C” name for a NAS-like signalling protocol).
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Figure 1: PC5 “Discovery Plane” stack (PC5-D)
In Rel-12 the “ProSe Protocol” consists of single message: PC5_DISCOVERY, depicted in Table 1 (which is a copy of TS 24.334 Table 11.2.5.1.1).

Table 1: PC5_DISCOVERY message content (copy of TS 24.334 Table 11.2.5.1.1):

	Information Element
	Type/Reference
	Presence
	Length (bits)

	Discovery Type
	Discovery Type
12.2.2.10
	M
	8

	ProSe Application Code
	Binary
12.2.2.6
	M
	184

	MIC
	Binary
12.2.2.11
	M
	32


1.2
“PC5-C” transport option
PC5-C refers to a NAS-like protocol (PC5-NAS) and the protocol stack is depicted in Figure 2 (also proposed for inclusion in TR 23.713 by a companion paper for this meeting S2-14xxxx). The PDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and “PC5-NAS”.
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Figure 2: PC5-C protocol stack
The PC5-NAS protocol is expected to be used for enablement of other eProSe-Ext functionality, such as establishment of secure layer-2 link for ProSe one-to-one communication, or eMBMS relaying. Other potential uses of PC5-NAS signalling include Cell ID signalling, QoS signalling and/or service continuity.

Proposal 1: Proposed to include the two transport options in TR 23.713 and evaluate them for the purpose of Public Safety Discovery.

Proposal 2: The evaluation of the two transport options is proposed to be included in an Annex of TR 23.713. Some evaluation aspects (e.g. performance) may require involvement of RAN groups.
2
Proposal
It is proposed to agree the following input to TR 23.713.
###################### NEW CHANGE ####################
6
Direct discovery (public safety use)
Editor’s note:
This clause is intended to document the agreed architecture solution for Direct Discovery (public safety use).
6.1
Solution for Direct Discovery (public safety use)

6.1.1
Functional Description
6.1.1
General

Both Model A and Model B discovery are supported:
-
Model A uses a single discovery protocol message (Announcement);

-
Model B uses two discovery protocol messages (Solicitation and Response).

6.1.2
Transport options for Public Safety Discovery
This contribution discusses two possible transport options, shortly referred to as PC5-D and PC5-C.

6.1.2.1
“PC5-D” transport option
PC5-D refers to the Rel-12 protocol stack agreed for non-Public Safety in-coverage discovery. It is depicted in Figure 6.1.2.1-1.
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Figure 6.1.2.1-1: PC5 “Discovery Plane” stack (PC5-D)
In Rel-12 the “ProSe Protocol” consists of single message: PC5_DISCOVERY, depicted in Table 1 (which is a copy of TS 24.334 Table 11.2.5.1.1).

Table 6.1.2.1-1: PC5_DISCOVERY message content (copy of TS 24.334 Table 11.2.5.1.1):

	Information Element
	Type/Reference
	Presence
	Length (bits)

	Discovery Type
	Discovery Type
12.2.2.10
	M
	8

	ProSe Application Code
	Binary
12.2.2.6
	M
	184

	MIC
	Binary
12.2.2.11
	M
	32


6.1.2.2
“PC5-C” transport option
PC5-C refers to a NAS-like protocol (PC5-NAS) and the protocol stack is depicted in Figure 6.1.2.2-1. The PDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and “PC5-NAS”.
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Figure 6.1.2.2-1: PC5-C protocol stack
The PC5-NAS protocol is used for enablement of other eProSe-Ext functionality, such as establishment of secure layer-2 link for ProSe one-to-one communication, or eMBMS relaying. Other potential uses of PC5-NAS signalling include Cell ID signalling, QoS signalling and/or service continuity.
With this transport option the Announce and Solicitation messages can be either broadcasted or groupcasted, whereas the Response message is typically unicasted. Using groupcast allows for combining of discovery criteria (e.g. support of relay discovery among group members only) or for confidentiality (e.g. using Rel-12 bearer-level encryption defined for ProSe Direct Communication one-to-many).
6.1.2
Procedures

6.1.2.1
General

The following use cases for public safety discovery are supported:
-
UE-to-Network Relay discovery.

-
Determination is needed regarding within the ProSe Communication which user(s) are in ProSe Communication range at any given time (shortly referred to as “Group Member Discovery”).

The following parameters are common to both UE-to-Network Relay Discovery and Group Member Discovery:

-
Message type: Announcement (Model A) or Solicitation/Response (Model B).

-
Discovery type: indicates whether this is UE-to-Network Relay Discovery or Group Member Discovery.

The following parameters are used for UE-to-Network Relay Discovery:

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.

-
PLMN ID: this identifies the PLMN to which radio frequencies used on the link to the Remote UE belong. If these radio frequencies are shared between multiple PLMNs, or not allocated to any PLMN, then the choice of PLMN ID is configured by the HPLMN.

-
Connectivity Info: Parameter identifying connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information).

-
Status/maintenance flags (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay).

The following parameters are used for Group Member Discovery:

-
ProSe UE ID: link layer identifier that is used for direct communication.

-
Announcer/Discoverer info: provides information about the announcing or discoverer user.

-
Discoveree info (Model B): provides information about the discoveree (targeted user or group).

6.1.2.2
UE-Network Relay discovery

6.1.2.2.1
Model A

Depicted in Figure 6.1.2.2.1-1 is the procedure for Relay discovery Model A.
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Figure 6.1.2.2.1-1: Relay discovery with Model A

Step 1:

-
Type = Announcement

-
Discovery Type = UE-NW Relay Discovery

6.1.2.2.2
Model B

Depicted in Figure 6.1.2.2.2-1 is the procedure for Relay discovery Model B.
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Figure 6.1.2.2.2-1: Relay discovery with Model B

Step 1:

-
Type = Solicitation

-
Discovery Type = UE-NW Relay Discovery

Step 2:

-
Type = Response

-
Discovery Type = UE-NW Relay Discovery

6.1.2.3
Group member discovery

6.1.2.3.1
Model A

Depicted in Figure 6.1.2.3.1-1 is the procedure for group member discovery Model A.
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Figure 6.1.2.3.1-1: Group member discovery with Model A

Step 1:

-
Type = Announcement

-
Discovery Type = Group Member Discovery

6.1.2.3.2
Model B

Depicted in Figure 6.1.2.3.2-1 is the procedure for group member discovery Model B.
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Figure 6.1.2.3.2-1: Group member discovery with Model B

Step 1:

-
Type = Solicitation

-
Discovery Type = Group Member Discovery

Step 2:

-
Type = Response

-
Discovery Type = Group Member Discovery

6.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

6.2 
Topics for further study for Direct Discovery (public safety use)

The transport aspects of Direct Discovery (e.g. signalling protocol over ProSe direct communication or adaptation of ProSe direct discovery for out-of-coverage and Model B support) are FFS, including how the messages are sent (broadcast, groupcast, unicast)

The parameters listed in clause 6.1.2.1 are subject to review and the content of certain parameters (e.g. Connectivity Info, status flags) needs to be defined in more detail.

The need for APN information is FFS.

It is FFS whether the definition of Announcer/ Discoverer/ Discoveree Info is in the scope of 3GPP.

It is FFS whether other Discovery Types are needed (e.g. to support Relay Discovery among group members only).

6.3
Conclusions on Direct Discovery (public safety use)
Both Model A and Model B discovery are supported:
-
Model A uses a single discovery protocol message (Announcement);

-
Model B uses two discovery protocol messages (Solicitation and Response).

###################### NEXT CHANGE ####################

ANNEX X
Evaluation of transport options for Direct Discovery (public safety use)
X.1
General

Table X.1-1 contains an evaluation summary of the two transport options for Direct Discovery (public safety use) described in clause 6.1.2.

	
	PC5-D
	PC5-C

	Extendibility
	Fixed and limited payload size (184 bits). All discovery information needs to be tailored to fit within this limit.
	Variable payload size limited only by the maximum supported data packet size.

The Announce/ Discoverer/ Discoveree info can be of any size, allowing Public Safety authorities to flexibly assign upper-layer user information.

Allows for straight-forward addition of new discovery parameters in the future.

	Flexibility
	All messages are broadcasted.
	Announce and Solicitation messages can be broadcasted or groupcasted, whereas the Response message is unicasted.

Using groupcast allows for combining of discovery criteria (e.g. support of relay discovery among group members only).

	Standardisation effort
	Requires adaptation of Rel-12 Direct Discovery for operation out of coverage in the RAN groups.

SA3 may need to devise security mechanisms to support confidentiality of discovery messages for covert operation (Rel-12 supports only integrity protection).
	No standardisation impact on RAN. The PC5-NAS protocol messages will be specified in CT1.

No additional standardisation impact on SA3 to support confidentiality of signalling messages beyond what is defined for ProSe Direct Communication.

	Efficiency
	RAN input needed
	RAN input needed

	Other
	
	No support for discovery in in-coverage scenarios where ProSe Direct Communication is not supported (e.g. when the UEs are using different resource pools for ProSe Direct Communication)
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